Study objective: To examine whether attitude to school is associated with subsequent risk of teenage pregnancy. To test two hypotheses that attitude to school is linked to pregnancy via pathways involving young people having ''alternative'' expectations or deficits in sexual health knowledge and confidence. Design: Analysis of longitudinal data arising from a trial of sex education. Examination of associations between attitude to school and protected first sex, unprotected first sex, unprotected and protected last sex, and pregnancy, both crude and adjusting in turn for expectation of parenting by age 20, lack of expectation of education/training at age 20, and sexual health knowledge and confidence. Setting: Schools in central and southern England. Participants: Girls of median age 13.7 years at baseline, 14.7 years at follow up 1, and 16.0 years at follow up 2. Main results: In unadjusted analysis, attitude to school was significantly associated with protected and unprotected first sex by follow up 1, protected first sex between follow up 1 and 2, unprotected last sex, and pregnancy. Dislike of school was more strongly associated with increased risk of these outcomes than was ambivalence to school. These associations remained after adjusting for socioeconomic status and for expectation of parenting, lack of expectation of education/training, and various indicators of knowledge and confidence about sexual health. Conclusions: Dislike of school is associated with subsequent increased risk of teenage pregnancy but the mechanism underlying any possible causal link is unlikely to involve ''alternative'' expectations or deficits in sexual health knowledge or confidence. P revious studies report that low educational attainment predicts teenage pregnancy.
P
revious studies report that low educational attainment predicts teenage pregnancy. 1 However, few studies have examined the association between attitude to school and teenage pregnancy and those that have provide inconsistent findings. [2] [3] [4] We have previously reported associations between dislike of school and cognitive/behavioural indicators of risk of teenage pregnancy among 13/14 year olds in baseline data from a randomised trial of sex education. 5 After adjusting for socioeconomic disadvantage, dislike of school was associated with heterosexual intercourse, expecting heterosexual intercourse by age 16, and expecting parenthood by age 20, but not with low knowledge of contraception or low confidence negotiating sex.
From these findings, we developed an ''alternative expectation'' hypothesis regarding how dislike of school might increase risk of teenage pregnancy: some young people who dislike school consequently do not develop ''conventional'' expectations about involvement in education/training in their late teens and view parenting as an acceptable alternative. We concluded that another hypothesis, namely that some young people dislike and are disengaged from school and consequently do not develop the knowledge and confidence necessary to avoid teenage pregnancy (the ''knowledge and confidence deficit'' hypothesis), was not supported by our findings. However, we could not establish dislike of school as a predictor of teenage pregnancy nor explore the plausibility of each hypothesis with much certainty because we could not examine temporality and because our data provided limited information about the risk of, and no information about the occurrence of, teenage pregnancy.
Aims of this analysis
We now aim to re-examine associations between attitude to school and risk of teenage pregnancy, and explore the plausibility of our two hypotheses of causality using longitudinal data, where measurement of exposures precedes those of outcomes, and with more valid outcome measures. In this analysis, we focus only on girls because the ''alternative expectation'' hypothesis is particularly applicable to this group, given that women's decisions about sexual behaviour are more likely to be influenced by their future expectations about parenting. 6 
METHODS

Data collection
We analysed baseline and two sets of follow up data from girls in two school year cohorts in 27 mixed sex comprehensive schools in central and southern England within a cluster trial of sex education, 14 in the intervention arm, and 13 in the comparison arm. 7 Students completed questionnaires in lesson time and, where possible, questionnaires were administered and collected in by researchers. Initial data were collected in 1997 when the pupils were aged 13/14. The first follow up occurred when the participants were aged 14/ 15 and the second follow up when participants were aged 15/ 16. Questionnaires addressed demography, knowledge, attitudes, skills, behaviour, pregnancy, and views on school and sex education. Many of the questions used were based on the questionnaire used previously by Wight et al. 8 Permission was sought from parents/carers for students to participate. The study was approved by University College London ethics committees.
Analysis
We examined several exposures. Our main exposure, attitude to school, was measured using girls' responses to the statement ''I like school''. Girls disagreeing or strongly disagreeing were defined as ''disliking school''. Those neither agreeing nor disagreeing were defined as ''ambivalent''. Socioeconomic disadvantage was measured using two binary indicators. The first was created from responses to a question about living accommodation. Those reporting non-privately owned accommodation were categorised as disadvantaged. The second variable was created from responses to a question about parental employment. Those indicating that no parent/ guardian worked full time were categorised as disadvantaged. Both are validated indicators of socioeconomic disadvantage. 9 10 We examined expectation of parenting by age 20 using a five point ordinal variable reflecting degree of agreement with a statement about this matter. Those agreeing/strongly agreeing were categorised as expecting parenting, those disagreeing/strongly disagreeing were categorised as not expecting this, and those replying they were uncertain were categorised thus. Lack of expectation of being in higher education or training at age 20 was examined via five point ordinal scale responses to two statements on expectations of education and training. Those disagreeing/strongly disagreeing with both statements or disagreeing/strongly disagreeing with one and not answering the other were categorised as lacking expectation. Those agreeing or strongly agreeing with either item were categorised as having this expectation. Those unsure about both statements, unsure about one statement and not answering the other or disagreeing/ strongly disagreeing with one statement and being unsure about the other were categorised as uncertain.
Knowledge of timing of emergency contraception was examined using a binary measure based on girls answering a question about this correctly. Knowledge of access to contraception and sexual health services was examined using a categorical indicator based on the number of correct answers from a total of four questions about these matters. Confidence in rejecting unwanted sex was examined using a categorical measure based on ''easy'' or ''very easy'' responses to a question about ease of saying ''no'' to this. Confidence about communicating about sex and condom use with a partner was examined using a categorical indicator based on positive responses to two questions with ordinal five point responses scales denoting easiness. All exposure measures are derived from questionnaire responses from the round of questionnaire surveying immediately prior to that from which outcomes are derived.
We examined several outcomes. Questions about girls' first experience of heterosexual intercourse (henceforth termed ''sex'') were asked at baseline and follow up 1 and 2. Questions about girls' last sex and pregnancy were asked at follow up 2. Questions about first and last sex were followed by questions about use of contraception in these episodes. Sex without contraception was deemed ''unprotected'' while sex with contraception was ''protected''. Students' feedback indicated they could answer questions about their experience of sex more honestly with age. Consequently if a later response contradicted earlier ones the last response was recoded.
The first aim of analysis was to examine whether attitude to school was associated with our outcomes in crude analysis and after adjusting for indicators of socioeconomic status, as in our previous analysis. The second aim was to examine the plausibility of each of our earlier stated hypotheses in explaining any association between attitude to school and our outcomes. To do this, we examined the effect on these associations of adjusting successively and specifically for each expectation variable and then for each knowledge and confidence variable. Any substantial change in the associations between dislike of school and the outcomes, after adjustment for alternative future expectations, or for indicators of knowledge and confidence would provide evidence in support of, respectively, the ''alternative expectation'' hypothesis or the ''knowledge and confidence deficit'' hypothesis.
For first sex, our analysis reported odds ratios for both protected and unprotected first sex compared with no sex, using polytomous logistic regression models. Our rationale for defining both protected and unprotected first sex as indicators of risk is that it is probable that girls reporting protected first sex are more at risk of subsequent unprotected sex than those reporting no sex. To ensure all exposures were measured before outcomes, girls sexually active by baseline were excluded from this analysis.
For last sex, our analysis compared unprotected sex with protected sex among those who had sex more than once, using logistic regression. For pregnancy, our analysis considered the outcome pregnant or not by follow up 2 using logistic regression with all girls included in the analysis.
For the three category first sex outcome, the Stata 7 mlogit function was used for the polytomous logistic regression, with a robust variance estimator to account for the correlation within schools. For unprotected last sex and pregnancy, correlation between schools was accounted for using generalised estimating equations with an exchangeable correlation structure.
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No significant interactions were found between trial arm and any of the exposures and so data from both trial arms were analysed together. A significant interaction was found between the survey wave and girls' attitude to school. Consequently, the analysis of the first sex outcome was undertaken in two stages, first sex by follow up 1 and first sex between follow up 1 and follow up 2, to identify any time related patterns.
The p values were calculated to describe associations between explanatory factors and the outcomes described above.
RESULTS
Baseline questionnaires were completed by 4248 girls (median age 13.7 years), follow up questionnaires by 3749 (median 14.7 years) and follow up 2 questionnaires by 3230 (median 16.0 years). Table 1 describes the sample.
First sex by follow up 1
Altogether 451 (12.95%) girls had sex between baseline and follow up 1. Of those 308 (68.29%) reported using protection and 87 (19.29%) reported having unprotected sex. Attitude to school was significantly associated with both protected first sex compared with no sex and unprotected first sex compared with no sex by follow up 1 (table 2). Dislike of school was more strongly associated with increased risk of these outcomes than was ambivalence, and was more strongly associated with increased risk of unprotected than protected first sex. These associations were not substantially changed after adjusting for indicators of low socioeconomic status (table 3) , which were themselves significantly associated with increased risk of protected and unprotected first sex (table 2) .
The associations between dislike of school and protected and unprotected first sex remained unchanged after adjusting for expectation of parenting and lack of expectation of education/training (table 3), both of which were themselves significantly associated with increased risk of protected and unprotected first sex (table 2). The associations between dislike of school and protected and unprotected first sex also remained unchanged after adjusting for knowledge and confidence measures (table 3) . Of these, increased confidence communicating about sex was significantly associated with increased risk of unprotected and protected first sex, and increased confidence rejecting unwanted sex, higher knowledge of emergency contraception and of contraception access were significantly associated with increased risk of protected sex but not unprotected sex (table 2) .
In a fully adjusted model, dislike of school, non-privately owned housing, lack of full time parental employment, confidence communicating about sex, knowledge of emergency contraception and of contraception access remained significantly associated with increased risk of protected first sex, and dislike of school, and non-privately owned housing, expectation of parenting at age 20 and confidence communicating about sex remained significantly associated with increased risk of unprotected first sex.
First sex between follow up 1 and 2 Altogether 685 (28.25%) girls had sex between follow up 1 and follow up 2. Of those, 570 (83.21%) reported using protection and 103 (15.04%) reported having unprotected sex. Attitude to school was significantly associated with protected first sex compared with no sex but not unprotected first sex compared with no sex between follow up 1 and 2 (table 2) . Specifically, students who disliked school, but not those ambivalent to school, were at increased risk of protected first sex. The association between dislike of school and protected first sex was not changed by adjustment for indicators of socioeconomic status (table 3) . There was a significant association between non-privately owned accommodation and protected sex (table 2) .
The association between dislike of school and protected first sex was also not substantially modified by adjustment for either of our expectation variables or any of our knowledge and confidence variables (table 3) . There were significant associations between expectation variables and both outcomes (table 2). All variables indicating higher knowledge and confidence were significantly associated with increased risk of protected first sex. However only higher knowledge of emergency contraception timing and increased confidence communicating about sex were associated with increased risk of unprotected first sex.
In a fully adjusted model, attitude to school, accommodation, confidence in rejecting unwanted sex, confidence communicating about sex and knowledge of emergency contraception timing remained associated with protected first sex, and knowledge of emergency contraception timing remained significantly associated with unprotected first sex.
Last sex by follow up 2 A total of 950 (34.41%) girls reported having sex more than once. Of those 793 (83.47%) reported using protection and 150 (15.79%) reported having unprotected sex. Attitude to school was significantly associated with unprotected compared with protected last sex, with dislike of school being more strongly associated with increased risk of this than was ambivalence to school (table 2) . Adjusting for socioeconomic status indicators had negligible effect on the association between dislike of school and unprotected last sex (table 3) . The socioeconomic variables were not themselves significantly associated with this outcome (table 4) .
Adjustment for lack of expectation of education/training and for expectation of parenting each had little effect on the association between dislike of school and unprotected last sex (table 3) . Both expectation of parenting and lack of expectation of education/training were significantly associated with increased risk of unprotected last sex (table 4) . Adjusting for knowledge and confidence variables had no effect on the association between dislike of school and *Denominators vary because of students omitting questions, and for further specific reasons listed below. ÀExcludes 12% of students who reported that they did not know their housing tenure.
Table 2
Associations between exposure and outcomes by follow up 1 and between follow up 1 and 2
Exposure unprotected last sex (table 3) . Of these exposures, only higher confidence in refusing unwanted sex was significantly associated with increased risk of unprotected last sex (table 4) . In a fully adjusted model, lack of expectation of education/ training and confidence in rejecting unwanted sex remained significantly associated with unprotected last sex.
Pregnancy by follow up 2
A total of 83 (2.88%) girls reported a pregnancy by follow up 2. Attitude to school was significantly associated with pregnancy (table 4) . Those girls who disliked school, but not those ambivalent to school, were at increased risk of pregnancy. The association between dislike of school and pregnancy was removed by adjusting for socioeconomic status indicators based on parental employment but not accommodation (table 3) . Both these indicators of low socioeconomic status were themselves significantly associated with increased risk of pregnancy (table 4) .
The association between dislike of school and pregnancy was not changed by adjusting for either expectation variable or for any of the knowledge and confidence variables (table 3) . Expectation of parenting and lack of expectation of education/training were both significantly associated with increased risk of pregnancy (table 4). Of the knowledge and confidence variables, only increased confidence in rejecting unwanted sex was significantly associated with pregnancy.
In a fully adjusted model, all exposures other than knowledge of emergency contraception timing and knowledge of contraception access remained significantly associated with pregnancy.
DISCUSSION
Dislike of school was comparatively common and was associated with increased risk of all outcomes except unprotected first sex between follow up 1 and 2, and these associations remained after adjusting for socioeconomic status. In interpreting our findings some caution should be applied as the number of associations examined may have produced a small number of false positive results. None the less, our findings support our earlier suggestion that dislike of school may predispose girls to risk of teenage pregnancy.
Adjusting for expectation of parenting by age 20 and for lack of expectation of education/training at age 20 had little effect on the associations between dislike of school and our outcomes. These ''alternative'' expectations were themselves associated with increased risk of all outcomes, although lack of expectations regarding education/training was comparatively rare.
Adjustment for our knowledge and confidence measures also had minimal effects on the association between dislike of school and our outcomes. Our knowledge and confidence measures were not as consistently associated with outcomes as was dislike of school. Where there were associations, increased knowledge and increased confidence were each associated with increased risk of pregnancy. It is probable that these associations result from confounding by factors such as overall social confidence, which we did not attempt to adjust for in this paper but will explore in subsequent analyses.
Because adjustments for the variable discussed above did not affect the association between dislike of school and our outcomes our findings do not seem to provide support for our ''alternative expectation'' hypothesis or for our ''knowledge and confidence deficit'' hypothesis as explanations of the relation between disliking school and increased risk of teenage pregnancy, although we cannot rule out the possibility that increased knowledge and confidence are independently related to increased risk of teenage pregnancy. Table 3 Effects on association between attitude to school and sexual health outcomes of adjusting in turn for other exposures It is possible that the lack of support for the alternative expectation hypothesis may be an artefact of limitations in our measures. It might be that fewer girls reported low expectations about future education/training than reported disliking school because of a reluctance to be negative about the future compared with the present. This might explain the limited extent to which expectation of education/training confounds the associations between dislike of school and some of our outcomes. Nevertheless, our findings do suggest that ''alternative'' expectations may be important risk factors for teenage pregnancy.
In conclusion, this study supports the suggestion made in our earlier paper that dislike of school may be an important determinant of subsequent risk of teenage pregnancy. It also supports the notion that lack of expectation of education/ training and positive expectations about becoming a parent in one's late teens might influence risk of teenage pregnancy.
However, while the study contributes to debates about the determinants of teenage pregnancy, we are able to make limited suggestions about the possible causal processes involved. Further research is needed here, particularly on the factors underlying dislike of school and lack of future expectations about education/training that might predispose to risk of teenage pregnancy. Research suggests that these factors are likely to involve a complex interplay between individual and school factors. 
What the paper adds
Dislike of school is associated with subsequent increased risk of teenage pregnancy but the mechanism underlying any causal link is unlikely to involve either expectations about future parenting or education/training or deficits in sexual health knowledge or confidence.
Policy implications
N In the absence of increasing school students' satisfaction with school and expectations about future education/training, interventions to reduce teenage pregnancy and improve sexual health will only be of limited effectiveness.
N Our findings should encourage the development of interventions to increase young people's satisfaction with schools and expectations about future education/ training, along with randomised trials to assess the effects of these.
Despite these limitations, our findings suggest that, in the absence of increasing school students' satisfaction with school and expectations about future education/training, interventions to reduce teenage pregnancy and improve sexual health will only be of limited effectiveness. Our findings should encourage the development of interventions to increase young people's satisfaction with schools and expectations about future education/training, along with randomised trials to assess the effects of these. If such interventions were to prove effective, these trials should also shed more light on possible causal processes. 
